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REPRODUCTION OF PICTURES BY THREE-COLOR PROCESS 

One of the most remarkable achievements of recent years in the art 
of printing is the perfection of the three-color process, by which paintings 
or other colored pictures can be reproduced, often with absolute and al- 
ways with approximate fidelity to the originals. To-day this class of art 
work is so common as to have lost its novelty. Colored reproductions 
of pictures are used in books, in magazines, in business circulars, as sup- 
plements to newspapers. One finds them everywhere. 

To the public, however, the manner of their production is one of the 
mysteries of the art industries. To the uninitiated the three-color pro- 
cess is little more than a name for an admirable result. In a general way 
it is known that pictures of this kind require at least three printings, and 
that the different inks used are red, blue, and yellow. But beyond this 
the knowledge of the average layman does not extend. 

If he should see the three plates from which the different printings are 
made, they would look so nearly alike that he could not distinguish one 
from the other, and yet the combined impressions of the three plates, each 
imparting to the page its one color, give every variation of hue used by 
the artist, who in painting the picture laboriously mixed his paints on a 
palette to produce the desired effect. By what trick of mechanism can 
three metal plates be so manipulated as to preserve faithfully the outlines 
of a picture and maintain intact all of its color values — the reds, for 
instance, merging by proper gradations into russets or pinks, the purples 
fading into violets or blues, the oranges changing into yellows or buffs, 
and the greens varying from the intensest to the weakest shades? 

The color-prints that have appeared in Brush and Pencil from time 
to time are admirable illustrations of the artistic results obtained by this 
process. None of the pictures have given more than a mere hint of the 
three colors used in the productions. The red, blue, and yellow inks 
were disguised, blended into an artistic aggregation of other shades. It 
is the purpose of this article to explain how mechanism pure and simple 
duplicates the studied, painstaking efforts of the artists. 

Note — Accompanying plates used by courtesy of Barnes-Crosby Company, Chicago 
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Colored photography has been the dream of a century, ever since 
Ritter, of Jena, noticed that the various rays of the spectrum differed 
considerably in their action upon chloride of silver. This observation 
was made in i8ci, and young as three-color printing is, it is the direct 
but tardy fruit of this casual observation. To trace the work of different 
experimenters here would be out of place, and a minute technical dis- 
cussion of theories and practices would be equally foreign to the purpose 
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of the article. Only enough detail, therefore, will be given to explain 
the underlying principle and make clear the various steps in the produc- 
tion of a picture by the three-color process. 

The old division of white light into its primary constituent colors was 
violet, indigo, blue, green, yellow, orange, and red, but it is a truism of 
to-day that of these seven four may be discarded. The remaining three, 
blue, yellow, and red, make white light, and by the proper mixture of 
these three every conceivable color can be produced. This fact is the 
basis of the three-color process in printing, and the men who perfected 
the method had before them the task of devising a mechanical way of mix- 
ing inks of the three colors named on a page so that the overlapping of 
the colors would produce the proper shades in the proper places, thus 
preserving the details of the picture as a drawing and at the same time 
correctly reproducing its color scheme. 

A close inspection of color-plates in which the most delicate shades 
are reproduced with remarkable faithfulness to the originals, might give 
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one an exaggerated idea of the difficulty attending the feats of stamping 
red, blue, and yellow on a sheet of paper so as to produce the results 
obtained. Really the feat is not such a difficult one, but is readily done. 
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It is a fact well known to the student of physics that red light and 
green light unite to make yellow, that blue light and green light produce 
peacock blue, that blue light and yellow light make white, and so on with 
different results throughout the various combinations to which the three 
primary colors and their modifications are susceptible, the tint or result- 
ing color depending upon the relative proportions of the constituent colors 
that enter into its composition. It is also a well-known fact that white 
light can be sifted so as to strain out, if one may use the phrase, certain 
of the constituent elements so as to give the transmitted portion of the 
light an entirely different hue. Here, then, was the basis for experiment- 
ing. 

If by some clever means it were possible to take a photograph of a 
colored object and sift out the blue and yellow elements of the white light 
by which it is ordinarily seen, the result would be a picture in which the 
red constituent of the light played an exaggerated part. If a similar 
photograph were taken, and the red and yellow elements were sifted out, 
the blue element would be exaggerated in the picture. If, again, another 
photograph were taken, and the red and blue elements were sifted out, 
the yellow element would predominate in the result. It will thus readily 
be seen that, in a sense, it would require a superposition of the three 
pictures thus taken one upon the other to restore the proper values of 
the different colors in the original. 

In other words, we would have three transcripts of a colored object, 
each lacking something to be found in the other two. If these three 
transcripts, therefore, were transformed into three printing surfaces, we 
might reasonably expect them to stamp the three primary colors on a 
page in the proper proportions so that the superposition of the three colors 
one upon the other would produce the varying shades of the original 
object. That is exactly what is done in three-color printing. 

All color-plates are printed from at least three half-tone plates, made, 
as just said, in such a way that each emphasizes one of the primary colors 
and subordinates the other two. The art of making a half-tone plate, 
such as the illustrations in Brush and Pencil are printed from, was fully 
explained in a recent issue of the magazine,* and need not here be repeated 
in detail. It is only necessary to recall that the half-tone is simply a metal 
plate whose surface consists of innumerable dots and intervening spaces, 
the dots being larger and the intervening spaces narrower in the dark por- 
tions of the picture, and the dots being smaller and the intervening spaces 
wider in the light portions. The half-tone plates used in three-color 
work are essentially of the same character, and so far as the mere mechan- 
ical process is concerned are made practically in the same way. The 
main difference is in the lights used in making the three plates. 

In the actual production of a three-color print, the yellow is printed 
first, then the red, and lastly the blue. In making the photograph of the 
colored object from which the yellow plate is made, violet light is used, 
since this color cuts off or reduces the other colors found in the original. 

♦March, 1905. 
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In making the photograph for the red plate, green light is used, since 
this cuts off the other colors and emphasizes the red ; and in making 
the photograph for the blue plate red light is used, since this reduces the 
other colors and emphasizes the blue. We have now three photographs 
with the color values distorted, which are called color record negatives. 

In making these record negatives the violet, green, and red light is 
furnished simply by inserting between the object and the lens of the camera 
a perfectly even plate of glass of the requisite color, or a flat jar contain- 
ing a liquid colored to the proper tint. The rays of white light reflected 
from the object photographed are sifted by the colored medium through 
which they pass and fall upon the sensitized surface of the plate prepared 
to receive the impression in such a way as to produce the disturbance of 
color values. 

From these record negatives, record positives are then made, just as 
positives are made from negatives in an ordinary case of photography, 
and from these record positives half-tones are made, just as has already 
been described in these pages. We now have three plates with good 
printing-surfaces, each tolerably faithful to the original colored picture 
in point of outline, but each essentially different from the other in its 
shadings. 

The impression of one plate is printed directly upon the other, the 
utmost care being taken to preserve the register; that is, to make a given 
point in one impression fall exactly upon the same point in the others. 
The impression with yellow ink is made and allowed to dry. On this 
is printed the red impression, the superposition of the red upon the 
yellow largely killing the first color, and markedly modifying the red 
itself. Upon this combination of red and yellow the blue impression is 
made, and the picture is again transformed. The red overlapping the 
yellow destroys the first color, except where it should remain com- 
paratively strong, and the blue overlapping the two previous colors supplies 
the remaining constituents of white light by which the spectator sees the 
picture. 

The result is that yellow, blue, and red only appear in the finished 
picture where they appear in the original reproduced. In all other por- 
tions of the picture, by mere superposition of one upon another, the three 
primary colors have disappeared. In some portions they have been 
changed into entirely different colors, in others they have been modi- 
fied into shades or tones of some one of the primary colors used. It 
will thus readily be seen that this superposition of the three primary 
colors one upon the other presupposes a printer who is an artist — one 
who not only knows his work thoroughly but has an acute color sense — 
since undue strength or weakness in any one of the inks will so radically 
distort the picture as to make it in a sense a parody of the original. 

For the purpose of comparison, the respective plates of two pic- 
tures to be reproduced in color are here supplied. The plates given are, 
the yellow, red, and blue plates made for the actual work of producing 
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a colored reproduction. It needs but a casual inspection by the reader 
to see the most pronounced differences in the shadings of the different 
plates, which are here arranged with the view of facilitating comparison. 
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To burden this article with the details that would have to be taken 
into consideration by the practical worker in producing a colored repro- 
duction would be but to confuse the reader. A popular account for the 
intelligent reader, and not an exhaustive explanation, is all that is in- 
tended. One point of detail, however, further than has been given must 
not be omitted, since on it very largely depends the quality of the work. 
In making the half-tones for the different color-plates, apart from 
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filtering the light in making the color record negatives, the main point 
of departure from the ordinary method of half-tone manufacture is in 
the fact that the screens for the different plates are set at different angles. 
It will be remembered that in making a half-tone plate the surface of 
the picture is broken up into dots and spaces — the tooth to make the 
impression upon the paper — by being photographed through a finely 
ruled pane of glass called a screen. In making the three plates for color- 
work it has been found that the best results are obtained when the screen 
for the second plate is turned to an angle of thirty degrees from the first, 
and the screen for the third plate to thirty degrees from the second. 

There is thus less interference with the colors, the red, blue, and 
yellow dots of the different half-tones falling in such a way as to pro- 
duce the most brilliant and luminous effect. The massing of colors by 
superposition is in no wise affected by thus setting the lines of the screens 
at an angle, since, at whatever angle the screen may be set, the dense 
portions of the photograph will be dense in the plate, while, on the other 
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hand, the different colored dots falling minutely out of register give life 
to the picture and enhance its beauty, and that in a very marked degree. 

In conclusion, it may be said, by way of recapitulation, that every 
colored picture requires in all fifteen operations. First, it is necessary 
to take three color record negatives to emphasize each of the three pri- 
mary colors in a single photograph. From these three record positives 
must be made as in ordinary photography. Then three screen negatives 
are made, followed by the manufacture of three half-tone plates. And 
lastly, there must be three printings, one each with the three different 
colored inks. There are processes by which some of these intermediate 
steps may be eliminated. These short methods, however, are the excep- 
tion, the full number of steps being usually taken in ordinary art and 
commercial three-color work. 

The process here described is strictly the three-color process. It 
should be said, however, that to add to the beauty of a reproduction it 
is no uncommon thing to have four or more printings. In this case, of 
course, each printing must have its separate plate, the object of the extra 
printings being to add accuracy or refinement to the blending of the 
colors. 

Frederick W. Morton. 
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